or self-fertile isolates were found. These results suggest that the A1 mating type has not been introduced to the island of Upolu, preventing the formation of oospores between compatible mating types of P. colocasiae and lessening the risk of new and potentially more threatening genotypes of the pathogen from emerging through genetic recombination.
INTRODUCTION
Taro (Colocasia esculenta) is a staple food crop in Samoa and many other Pacific Island countries. The introduction of the heterothallic oomycete Phytophthora colocasiae to Samoa in 1993 led to food shortages and the destruction of Samoa's taro export industry (Chan et al. 1998) . The pathogen causes taro leaf blight (TLB) and is present throughout Asia and the Pacific region. Hainan Island, China, is thought to be the centre of origin of the species (Zhang et al. 1994) .
Breeding programmes based on recurrent selection of taro were initiated in 1994 with the aim of developing cultivars resistant to TLB whilst maintaining desirable characteristics for consumers (Singh et al. 2012) . This involved the recombination of selected TLB resistant individuals to achieve new resistant populations (Singh et al. 2012) . The taro export industry in Samoa is recovering, and two cultivars developed in the breeding programme are currently being exported to New Zealand and the USA (pers. comm., Tauelii Mauga, Samoa Ministry of Agriculture and Fisheries, February 2018) .
Heterothallic species of Phytophthora produce oospores in intra-or interspecific pairings of two compatible types (Ko 1979 (Tyson & Fullerton 2007) . However, further surveillance and more comprehensive studies investigating the occurrence the mating types present in Samoa were justified due to the threat that the introduction of the second mating type could pose. This study investigated the occurrence of the mating types of P. colocasiae from taro leaves within 13 farms around the island of Upolu, Samoa.
MATERIALS AND METHODS

Isolate collection
Fifty-four isolates of P. colocasiae were collected in September 2015 from taro leaves showing obvious symptoms of taro leaf blight on 13 farms around Upolu, Samoa. A map of the island indicating the location of the farms from which these isolates were collected is shown in Figure 1 . Small pieces of the edge of an active TLB lesion, or clusters of sporangia from the edge of a lesion, were transferred to Petri dishes containing CARPP medium consisting of corn meal agar amended with 2 mg/L carbendazim, 250 mg/L ampicillin, 10 mg/L rifampicin, 5 mg/L pimaricin and 100 mg/L pentachloronitrobenzene (Tyson et al. 2014) . This is a modified medium that is selective for oomycetes (Jeffers & Martin 1986 (Tyson & Fullerton 2007) . These P. nicotianae tester strains were preferred over any P. colocasiae isolates for consistency (previous studies using these tester strains for similar purposes) in addition to their availability and the reliability.
Mating type testing
Isolates were placed 10-15 mm apart on unclarified V8 juice agar (100 mL V8 juice, 2 g CaCO 3 , 15 g agar, 900 mL distilled water) (Hine & Aragaki 1963) and incubated in the dark at 25±1°C. Two plates were prepared for each pairing.
Each isolate was paired with itself, and with P. nicotianae A 1 and A 2 mating types. In addition, the two P. nicotianae mating type isolates were paired with each other as a positive control. Plates were examined every 7 days for 4 weeks for the presence of oospores. Formation of an oospore was confirmed by observation of their thick cell wall and distinctive, amphigynous antheridia (Fig. 2) .
This process was repeated three times for those isolates that did not form oospores with either of the P. nicotianae tester isolates.
RESULTS
Oospores formed between compatible isolate pairings after 2-3 weeks of incubation. A summary of the results is found in Table 1 . In total, of the 54 isolates collected from the island of Upolu, 50 isolates produced oospores when paired with the A 1 tester isolate of P. nicotianae, confirming they are A 2 mating type. The remaining four isolates did not form oospores when paired with either of the tester isolates (neuter strains). None of the isolates were A 1 mating type or self-fertile. 
DISCUSSION
The results from this study give a more comprehensive and detailed understanding of the occurrence of the P. colocasiae mating types on the island of Upolu, Samoa, and confirm that only the A 2 mating type is present. These results are consistent with the findings from an earlier study (Tyson & Fullerton 2007 ) that suggested the A 1 mating type of P. colocasiae had not been introduced to Samoa at the time isolates were collected (1998). The 54 isolates tested in this study were collected from Upolu in 2015, suggesting that the A 1 mating type was still absent from Samoa 17 years later.
A 1 mating type isolates have been found in the Pacific region, indicating that the A 1 mating type has spread from Asia, where it is thought to have originated and where it is abundant (Shrestha et al. 2014; Nath et al. 2015 ). An early study reported the presence of only the A 1 mating type in Hawai'i (Ko 1979) and although later studies found only the A 2 mating type in Hawai'i (Lin et al. 2004; Tyson et al. 2007 , Shrestha et al. (2014 found that two of 214 isolates from Hawai'i were A 1 mating type. 
